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We will descrihe a pumber of experiments that might be dene on
wne 200-GeV accelerator. We have tried to emphasize experiments whiclh
raight give unexpected results at high energy. | However, we have probably
ermphasized the experiments th'at we are most interested in.

A large fraction of the experiments in high energy physics in the
last ten years have been concerned with the problem of pﬁrticle spectra,
It cannot be assumed that this will be trﬁe for the 200-BeV accelerator
{or even continue to be true for present accelerators). One may be forced,
even un.;liingly, to more difficult problems, which have not yet been faced.
The invectigation of jets, i.e., of highly multiple processes, may become
an important element of the research program., <{osmic-ray experiments
have given éome information on the most com;rnon type of jets. Questions
may arise as to the frequency of occurrence of more violent events, with
large transverse momentum transfers, which give evidence of the occurreﬁce
of interactions at very small distances. We mention such possibilities to
remind the reader that the future will be different from the past.
TOTAL CEROSS SECTIONS

+ _+
These can be measured for p, B, ™, K~ on hydrogen. The rates
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arz good. Present techniques should work well. Only new problem is
that diffraction peak is narrower{da-/dt"e -pzezjso that good geometry
correction will be a little harder. These should be interesting and valuable
experiments. | |
SMALL ANGLE SCATTERING AND REAL PART OF SCATTERING AMPLITUDE
The shrinkage is likely to be small above 30 GeV and difficult to study
precisely. To study real part will need better; angular resolution to see
interference with Coulomb scattering[emter”l/p.] The real part will
grow smaller because of the many cannels opening up and it will be difficult
to.get small en_ough errors to see how fast it decreases. Thus these experiments
are unlikely to yield exciting results, nevertheless they should be done to
insure that the cross sections do behave as expected. Present techniques
will probably be adequate.
SEARCH FOR UNKNOWN PARTICLES
There will be W = 19, 4 GeV of total energy. Thus, production of

pairs of particles is possible with masses up to ~~ 8,8 GeV. One will look
for Quarks, W's and Monopoles at least. Techniques will probably be:

Conventional time of flight

Time of flight relative to a single RF bunch which might be

extracted
Cherenkov counters (differential and threshold)
Relativistic rise counters

Calorimeter
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" LARGE ANGLE PROTON PROTON ELASTIC SVCATTER.ING

If the experimeﬁt is done with the protons from the EPB as target
protons and a one-foot Hy target dcr’/ dS cm down to 10738 cm2/sr can
be measured. If the :cross section continues to drop without breaking,
we should be e_xble to \go,out to .about PE:‘:I 5(GeV/c)2. The experiment
wpuld probably be done with two spectrometers locking at each protorn
from 500 —»1000 ft long. There would be bending magnets for momentum

analysis and steering magnets close to the liquid Hy target to compensate

for the change in lab angle as 8., is changed.

\ EENDING
EPB , MAGNSTS
H, The? \\%\ 2
STEERING \8\
MHAGNETS

A few 2 meter magnets will give enough bending but superconducting magnets
would be nice. It might be best to first do the experiment at 100 GeV because
it might be hard to handle the high energy particles coming from a 200 GeV
collision. It will be necessary to have the following provisions in the design

of the 200 GeV accelerator.
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a) Target station with room for nearby steering magnets
in EPB.
b) Room for beams of about 500-1000 ft.

Typical experiments::
Hold 8., fixed and vary Pjpc,
Hold P_E fixed and vary Pinc.
Hold Pj,. fixed and vary 0.,
It will be interesting to see if there are any further breaks in the p-p cross
section.
MESON PRODUC TION IN P-P COLLISIONS P+P > MESON + ANYTHING
S-tudy the differential production cross section dza"/ dndp for the
production of Tl"t Kj: and perhaps F's in 200 GeV/c proton proton collisions.
It will probably be best {o mt;w.ke this study in the cénter of mass or in the
rest frame of the "'fireball" after it is well located. The produced particles
can be detected with a single arm spectrometer (~1000 ft. long)
and tagged by long threshold Cherenkov counters. There will probably
be a steering magnet to compensate for charges in Blab due to changes in P_f
and P;m and a bending magnet for momentum analysis. With ANAp ~1072

GeV/c sr cross sections out to pE'- 4-6 (GeV/c)2 can probably be studied.
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If one observes particles with plab«.e.40 GeV we have for P2= 1-p

4

‘n‘=‘5x10_6 K=10"" P=3xl 0__4 and one can probably tag things with

threshold C counters. If one goes from P_E_ =0.3 ¥+ 6.0 and Py~ 40 GeV/c

then 8, = 10 —» 4° and one 2 meter steering magnet will be enough.

EPS, o
: 3 b 2-3°

H; Ters ¢ BENDNG

ﬁ EESKNET
§TEERING /CHEREHKO'fs

MASNET 2
SCINTILLATERS i
Again it will be necessary to have: \ 1y
| a) Target station in EPB with room for steering magnet.
b} Room for beam of ~1000 ft,

The study of dgﬁ'/dﬁdp is likely to be very interesting at 200 GeV. The
-two fireballs will probably move further apart and will be more easily
studied.
iNELASTIC PROTON SCATTERING P+P = P + ANYTHING

In this experiment you detect only one proton in an inelastic pp
collision. The experiment again consists of a single arm spectrometer
either similar to the one for meson production or with planes of spark

chambers (wire or conventional) or hodoscopes as shown.
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You cover some range of P and P;_“‘ for the préton taking care to stay

away from the elastic proton circle. This experiment might be done in
either the EPB itself if small cross sections are desired or in a diffraction
scattered beam ~-1 07)pulse. If done in EPB probably will have to put a
magnet and shielding in front of first plane if planes rather than scintillators

5

are used. For 150 GeV protons j1,=1 - B 5x10° ° so that fairly good

Cherenkov counters will be necessary to tag the protons.
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This experiment is 1ike1y to be very interesting and will show what
happens to the protons that interact inelastically.

ANGULAR DEPENDENCE OF ISOBAR PRODUCTION P+P -» P + MISSING
MASS ’

The setup for this experiment will be quite similar to the inelastic
proton scattering experiment, Howev;r, here the emphasis will be on
inelastic rinteractions in which the missing mass correspondé to a nucleon
isobar. One will study the t or Pf dependence of P + P -~ P + N* for the
various iscbars. ' The principal problem will be obtaining good enough

momentum resolution to uniquely identify the isobars. If this can be

solved the experiment will probably be interesting.
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STUDY OF "JETS"
In this experiment we study the processp+p = x) ++x +x .4 ++ Xm
and you detect the first n particles. Then you measure a cross section

of the type

'l
d5tyerdsipdPyre- dPy
To obtain any reasonable rates you need a solid angle which is almost "

4T in the cm and thus rather large in the lab. To obtain a large solid
angle-you need very large detectors semi-surrounding the tar‘get. This

is impossible With a very high intensity EPB and the experiment should be
doné in a diffraction scattered proton beam of ~ 106/pu1se. One could

use magnetic spark chambers or Bubble‘cha.mber's. An idea is to use two
B. C.'s with no magnetic field separated by a large magnet, |
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The major problem in this experiment will be presenting the data in some
coherent way. Several ways of parameterizing data are presented below.

a) - Two body correlations: Take all 7 p~ pairs and plot

2
things against the P, for each particle.

2
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b) Plot the number of events against the total frarisverse

momentum of all the produced meson. Zw ’5&’
- ns

Nember |
Events
nioni !
c) Plot 2 IP,| againstthe sum of [P,| for the two protons
mesons

in the process P+ P - P + P + mesons
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CORRELATION EXPERIMENTS
Study the cross sections for processes like
P+ P - K" + K~ + anything
P+ P = P+ P+ anything

L

This is a cross section of the type

. o A
d$t a5\ dP dP

It can be measured on an EPB with two spectrometers of the type ﬁsed in the

meson production experiment. The rates will be quite low since

Events/pulse = I, (Ngpt) gto (ARAp)T (A A p)”
SHSIPERE o TN Ssraptaqap



FN-68
2020

and each ARAPw1072 GeV/c sr. It will be necessary to have high intensity

11 .
I=10 —» 1012/pulse. The experiment will consist of holding fixed the

(8]

momentum of the K~ and varying the momentum of the K. This could

vield some very interesting results in correlation between the K and
K’. R |
: . K

NEUTRON EXPERIMENTS
n-p elastic scattering
n-p total cross section for (p -d) minus (p-p) present technique
should work fairly well.
ENERGY DEPENDENCE OF A SINGLE CHANNEL
Méasure the dependence of O-'I;OT on incident energy for a single
channel process such as]charge exchange
e+ 71°n
See how fast it goes to zero. This will be interesting to see how much

unitarity drives it.
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BACKWARD [P SCATTERING

Probably can measure [ p —> 7 p at 180° up to about 40 GeV
with present techniques. Will be interésting in that.you can look for
massive nucleon isobérs or if none exist, you can study the long range
energy dependence |
TK*P” ELASTIC SCATTERING

Can be done with present techniques except will need large area
because detection arms may be several hundred feet long. It will be
necessary to tag particles. Because of low intensitiesl Io=='=105 > 108/pulse
you probably cannot go past P_,_2 = 3 > 4 (GeV/c)2 and are not likely to find
anything very exciting.- Nevertheless théy should be done, especially KL
and I-;where you cén now only go to about Pf# 1.5 (GeV/ c)2.
K° EXPERIMENTS | |

Can be done here but are basically low energy experiments that
can be done on other machines,
HYPERON BEmS

Could be used for A-P and % -P total and elastic cross sections.
However to avoid decay will need simultaneously high momentum and
large angle production or large bends to get beam out fast. Very interesting
but difficult.
HIGH ENERGY §, €~ and M = BEAMS

Probably can go up to 60 GeV. They, however, will not be very

competitive with SLAC especially if SLAC goes to 40 GeV.
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POLARIZATION EXPERIMENTS

Although it is likely that spin effects will decrease with high energy,
it is not certain. Probably some steps .éhould be t_akén to build a polarized
target or arrange wit1:1 énother laboratory to acquire theirs.’
P + P -» HYPERON + ANTIHYPERO N

This experiment will be interesting and may have a reasonable
cross section. At high energy there are more intense P beams and the
hyperons live longer,
ENERGf DEPENDENCE OF MULTIPLICITY

Measure the multiplicity of charged mesons or charged particles
with good statistics at many points from 10 ~» 200 GeV. This will
givé information about the nature of particle production.
ENERGY DEPENDENCE OF ELASTICITY

Look at the process p + p - p + p + anything, Measure the cm.
energy d the two final protons.. Plot the ratio Eppﬁnal/Eppiniti\al against
incident energy for many incident energies from 10 - 200 GeV. This will
also give information about.the nature of particle production.
RADIOCHEMISTRY

It is vital to measure some Cross sections of protons on gold and

aluminum at energies up to 200 GeV. Otherwise many of the experiments cannot

be done. Probably a radiochemistry group should be started.




